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ABSTRACT: Respiratory symptoms and pulmonary function were compared 
in 46 nonsmoking children aged 10 to 16 years, whose parents were 
smokers, and an identical number of children (matched for sex, age 
and height) whose parents were nonsmokers. Passive exposure to 
parental tobacco smoke resulted in a higher prevalence of 
respiratory symptoms, more frequent upper airway infections and a 
significant decrease in forced expiratory flows; these effects 
were more marked in boys. The single-breath nitrogen washout test, 
a sensitive test of small airways obstruction in adults, did not 
detect any effect of involuntary smoking in this limited sample of 
children. 
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THE SINGLE-BREATH NITROGEN TEST DOES NOT DETECT FUNCTIONAL IMPAIRMENT 
IN CHILDREN WITH PASSIVE EXPOSURE TO TOBACCO SMOKE 

LE RINQAGE DE L'AZOTE EN RESPIRATION UNIQUE NE DETECTS PAS D'ANOMALIE FONCTIONNELLE CHEZ 
LES ENFANTS EXPOSES PASSIVEMENT A LA FUMEE DE TABAC. 
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ABSTRACT: Respiratory symptoms and pulmonary function 
were compared in 46 nonsmoking children aged 10 to 16 years, 
whose parents were smokers, and an identical number of children 
(matched for sex. age and height) whose parents were 
nonsmokers. Passive exposure to parental tobacco smoke resulted 
in a higher prevalence of respiratory symptomsj^nore frequent 
upper Airway infections and a significant decrease in force® 


expiratory flow-s; these effects were more marked in boy? The 
single-breath nitrogen washout test; a sensitive test of small 
airways obstruction in adults, did not detect any effect of 
involuntary smoking in this limited sample of children. 

Forced expiration; passive smoking in children; sin¬ 
gle-breath nitrogen test. 


Children with involuntary (passive) exposure to 
tobacco smoke in their homes were reported to have 
more respiratory infections in the first year of life 
[6], more respiratory symptoms [5]l more frequent 
tonsillopharyngitis [13] and frequent hospital admis¬ 
sions for severe respiratory disease during childhood 
[10]; Some impairment of their pulmonary function, 
by analogy to that described for adults with passive 
exposure at work [21], could be expected, but the 
results of such studies were controversial [20][ In 
most studies, only the conventional measurements 
of forced vital capacity (FVC) and forced expiratory 
volume in one second (FEVi) were obtained, 
although wide agreement exists as to their poor sensi¬ 
tivity in detecting early airflow limitation [II]. 
Among others, the single-breath washout nitrogen 
(SBN;) test was proposed as a more sensitive means 
for detecting small airway dysfunction [2]. We here 
present a preliminary report of lung function measur¬ 
ements (SBN 2 test and maximal expiratory flows) in 
children with or without passive exposure to tobacco 
smoke in their homes. 


SUBJECTS AND METHODS 

Children and adolescents aged 10 to 16 years, 
attending a Preventive Medicine Centre with their 
families for a medical check-up, were asked to parti¬ 
cipate in a study of determinants of pulmonary func¬ 
tion if they had no known chronic disease and came 
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from an area without significant air pollution; 
between June and November 1983, 535 children 
volunteered. The ATS-DLD questionnaire [9], sup¬ 
plemented with questions on tobacco consumption 
bv the child and a history of acute respiratory infec¬ 
tions in the test two months was completed (interview 
of one parent by the physician). The FVC, FEV,, 
forced expiratory flows at 50 (FEF50) and 25% 
(FEF;s) (to be expired) of vital capacity were meas¬ 
ured with a pneumotachograph (Fleisch no. 3) and 
integrator connected to a microcomputer (Apple II). 
At least three satisfactory trials were required, the 
best result being recorded; the predicted values were 
those of Zapletal et al. [22]. The slope of the alveo¬ 
lar N: concentration (phase III - Pill) and the closing 
volume in per cent of the expired vital capacity 
(CV% VC) were measured [12] from a plot of N ; con¬ 
centration (Hewlett-Packard type 47302 A analyser) 
against expired volume (Fleisch no. I pneumotacho¬ 
graph + integrator) by a microcomputer (Apple II) 
using an algorithm derived from that of Craven et 
aL [7]l The SBN 2 was always done after the forced 
expiration to allow the validation of the slow vital 
capacity; two satisfactory trials were required and the 
mean value was retained. Statistics used the x : test 
with Yates's correction for small samples and the 
Student t-test. 


RESULTS 

Among the 505 children with complete questionn¬ 
aires and at least the forced expiration test, we ident¬ 
ified 52 who had both parents smokers. Six of these 
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Table li. - Anthropometric data and predicted values of pul- DtSCUSSION 

monary function tests 


Two parents smoke 
Yes No 


Sex distribution (boys/girls) 
Age (yr) 

Height (cm) 

Weight (kg) 

Predicted FVC (ml) 
Predicted FEVi (ml) 
Predicted FEV./FVC (%) 
Predicted FEF«o (mi s 1 ) 
Predicted KEF* (mi s ') 


23/23 23/23 

12.74 ± 1.47 12.82 ± 1.58 

153.3 ± 9.7 152:7 ± 8.8 

41.52 ± 8.65 41.43 ± 8.20 

2945 ± 628 2900 ± 517 

2627 ± 495 2588 ± 402 

89.6 ± 3,3 89.6 ± 3.4 

3628 ± 527 3585 ± 495 

1983 ± 269 1967 ±: 239 


x ±sd. All the differences are non-significant. For abbreviations 
in tables I and II. see text. 


children were active smokers themselves and were 
excluded, leaving 46 (23 girls) for analysis. Each 
‘case’ was matched for sex, age and height with a 
nonsmoking child whose parents were nonsmokers 
('control'). The matching was satisfactory as no sign¬ 
ificant differences existed for anthropometric vari¬ 
ables and for predicted values of ventilatory function 
(table I). The observed values of FVC and forced 
tows were** larger in children whose parents were 
nonsmokers (table II)rbut the differences were 
either small (e.g. 36 ml for FVC) or, when larger, 
represented a small part of intersubject variability 
( e.g. 301 mi s ' 1 for FEF 50 equalled only 0.33 of the 
standard deviation of the group of ‘control' children). 
The mean values of phase III N : slope and closing 
volume were similar for the two groups. Children,, 
whose- parents^ smoked, >were^slightly talterS v ihis? 

--ed^as percent 


t-test) lower in this grod 


'T5%^level^Student 


Chronic cough or sputum production were present 
in 9 ‘cases' and 3 ‘controls': although the gradient is 
large, numbers are too small for significance (cor¬ 
rected x : (Yates)=2.39). An acute respiratory infec¬ 
tion in the two months preceding the study was pre¬ 
sent in 20 ‘cases* and 7 ‘controls', this association 
being significant at the 1% level (corrected x : =7.54) 


Our main objective was to evaluate the yield of 
the SBN : test in detecting early abnormality in chil¬ 
dren with passive exposure to tobacco smoke. Before 
the analysis of the entire sample of children in respect 
to the smoking habits of their parents, we did the 
preliminary study reported here, in which only the 
extreme conditions (both parents smokers or both 
parents nonsmokers) were considered in a matched- 
pair approach. The result was clearly negative: the 
slightly higher (0.08% N 2 T l ) PHI in children ‘at risk' 
was due to an isolated high value (2.98% N 2 *I l ) in a 
girl; in boys. Pill was practically identical for the 
two groups (1.031 and 1.044% Nyl ’ 1 respectively). 
Incidentally, we wish to stress the fact that inability 
to perform the SBN 2 test was much more frequent 
among girls ‘at risk' (10 of 23) than in the 'control' 
group (3 of 23): this difference was not found for 
boys. Thus, our preliminary results in children using 
a computerized SBN 2 determination do not confirm 
the results obtained with manual calculations in adult 
smokers in whom Pill and CV% VC were signific¬ 
antly increased in subjects with normal spirography 
[4, 14]. 

The negative result was not due to the absence of 
aoyinfluencfcof paternal smoking on the respiraflfiy 
condition bf their childrei#The answers to the que¬ 
stionnaire indicate a threefold difference in the pre¬ 
valence of chronic dry and/or productive cough in 
exposed children; the difference was due to the 
subgroup of boys in whom 8 ‘cases' against 2 ‘con¬ 
trols’ had chronic cough or sputum^ ^^^^^ ^j^- 

two gro t up^was found in girls (9 vs 3) and boysfll 
vs~4) ; as^well. These findings are in agreement with 
those of Bland et al. [3] and Dodge etai [8] for the 
prevalence of respiratory symptoms and of Cameron 
et al. [5] for the increase in susceptibility to respira¬ 
tory infections. 


Table It. — Observed values of pulmonary function tests 


Two pArents smoke Significance 

(west) 



Yes 

No 


FVC (ml) 

3007 ± 697 

3043 ± 547 

NS 

(% pred) 

102.2 ± 10.0 

105.4 ± lli9 

NS 

FEV, (ml) 

2689 ± 564 

2769 t 504 

NS 

<% pred) 

102.3 i 9.7 

107.1 ± 12.I 

p < 0.05 

FEVWC<%> 

89.9 ± 5.4 

91,1 ± 4.3 

NS 

{% pred) 

100.3 ± 5 6 

101.7 ± 5.2 

NS 

FEF*. (ml s *)i 

3502 ± 792 

3803 t. 911 

NS 

(% pred) 

96.7 i 17 9 

106.8 ± 25 1 

p < 0.05 

FEF;< (mi s 1 ) 

1841 ± 566 

2007 ± 559 

NS 

(% pred): 

92 9 - 26.2 

101.7 ± 23:8 

NS 

Slope of Phase U1 

1.126 ± 0.418* 

L041 ± 0.386** 

NS 

(%N:T‘) 




cv/vc (%) 

3.77 ± 3.17* 

3,89 ± 2.60*“ 

NS 


x ± SD. • only 34 children with valid results: ** only 42 children 
with valid results. 


The ventilatory function of passive, smoking 
dreti 1 was"^ slightly" impiaired. Low numbers did not 
allow validation of minimal differences for indices 
like FVC; when differences were larger, intersubject 
variability was a limiting factor for significance. It 
is rather surprising, in these circumstances, to find 
significant differences such as those found by us for 
FEVi and FEF50. When the forced expiration vari¬ 
ables were compared by sex, no difference was sign- 


matched-pair approach allowed us to confirm in a 
relatively small group of children the ventilatory 
function impairment due to passive exposure to 
tobacco smoke previously reported in large epidemi¬ 
ologic studies [18, 19]. As in the study of Tashkin et 
al. [15], the effect of parental smoking was present 
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mainly in boys; the reasons for the increased suscept¬ 
ibility of airways of males are not dear. In one recent 
study [19], the decrease in forced flows of children 
showed the expected dose-response relationship with 
parental tobacco consumption, but. quite unexpect¬ 
edly, the forced vital capacity was (significantly) posi¬ 
tively related to the amount of tobacco smoked by 
their parents [16]. 

Parental smoking effects on children's lung func¬ 
tion are very complex. The recent Official Statement 
of the American Thoracic Society Board of Directors 
[I] discusses: 1) the effects of maternal smoking dur¬ 
ing pregnancy (probably due to absorption of toxins 
such as carbon monoxide and nicotine) resulting in 
an increased rate of abnormal placental implant¬ 
ation. premature delivery, reduced birth weight, 
increase in neonatal deaths from asphyxia; 2) the 
effects of passively inhaled smoke on respiratory 
symptoms and lung function in childhood (for extens¬ 
ive review, see [20 ])l 


The decrease of forced flows and^ higher preval- 
et^^^spiratpry symptoms are^ossibly du^o 
paSs^e^exposure to cigarette smoke in their homes 
jb the children investigated by us However, many 
other factors (educational: social, genetic, etc.) may 
exert an influence. A higher proportion of children 
of smokers had a history of recent acute respiratory’ 
infection, and this was found to influence pulmonary 
function of aduJrs even after disappearance of respi¬ 


ratory symptoms [17]. T}jM»adu(fe # 
indirect influence pf partma^smoRmg on the wil- 
’nfotiary function of children, through the impairment 
olf^thc respiratory tract defence mechanisms. The 
possible influence of the factors mentioned above will 
be taken into account in the final analysis of the 
results of our study. 
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RESUME: La prevalence des symptdmes respiratoires et latte* 
inte fonctionnelle respiratoire ont ete compartes chez 46 enfants 
non fumeurs 4ges de 10 k 16 ans. dont les parents etaient fumeurs. 
et chez un nombre identique d'enfants (apparies pour le sexe. 
I*4ge et la taille) dont les parents etaient non-fumeurs L’exposi- 
tion passive au tabagisme parental est accompagnlc d’une frequ¬ 
ence pluseievee des symptdmes respiratoires. defections respira¬ 
toires aigues et d'une reduction significative des debits expiratoires 
forces; ces effets sont plus prononces chez les garsons. Le test 
de linkage de I'azote en respiration unique, un test sensible de 
1’obstruction des voies aeriennes peripheriques chezTadulte. n'a 
pas permis de detecter d'anomalie dans cette etude preiimmaire 
portant sur un nombre limtte d'enfants. 
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